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(57) Abstract: 

FIELD: the invention relates to well drilling, in particular technology for drilling 
additional wellbore from production string. SUBSTANCE: method comprises the steps of 
sidetracking additional wellbore of smaller diameter by deflection, wherein aAer sidetracking of 
additional wellbore, the part of production string in zone of sidetracking thereof and a part 
adjacent to the main part of additional wellbore are expanded and <:ased with expandable 
profiled pipes, and then drilling is continued with the diameter corresponding to the diameter of 
sidetracking of additional wellbore, and upon its completion of drilling the additional wellbore, 
the uncased part is expanded to the diameter of early expanded parts and cased with expanded 
profiled pipes whose diameter corresponds to the diameter of pipes installed i^eforehand. 2 dwg. 

The invention relates to T;onstruction of multi-hole wells, exactly, to 4echnolQgy of 
drilling an additional wellbore from a production string of a well. 
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Known is a method for construction of a multi-hole well, comprising the steps of drilling 
main and additional wellbores of different diameters using a deflector, lowering and cementing 
liners into the main and additional wellbores after completion of their drilling [1]. 

The closest in the essence to the disclosed method is a method for construction of a 
multi-hole well, comprising the steps of sidetracking an additional wellbore from a production 
string of the main wellbore using a deflector, said additional wellbore having a diameter smaller 
that that of the main wellbore [2], 

The disadvantage of the prior art method consists in difficult introduction of the tool into 
the additional wellbore during its further drilling after sidetracking (beginning of forming). 

Another disadvantage of said methods is sticking a tool as well as an electrical cable of 
electric drills and meters in a conic chain of the production string of the main wellbore (Figure 
2), said sticking being a result of side-tracking the additional wellbore fi'om said string; as a 
consequence, forced outages take place that are connected with accident elimination which 
reduces the effectiveness of drilling. 

It is an object of the invention to enhance the effectiveness of drilling by reducing 
accident situations. 

This object is accomplished by that, according to the invention, in the disclosed method 
comprising the steps of sidetracking an additional wellbore from a production string using a 
deflector, said additional wellbore having a diameter smaller that that of Ae main wellbore, and 
installing a liner in the additional wellbore with arrangement of its upper end in the main 
wellbore, the step of sidetracking the additional wellbore is followed by expanding a part of a 
production string in a zone where the upper end of the liner and a part adjacent to the main part 
of the additional wellbore and casing said parts with expandable profiled pipes, and then 
continuing the drilling with the diameter corresponding to the diameter of sidetracking of 
additional wellbore, and upon its completion of drilling the additional wellbore, expanding the 
uncased part of the additional wellbore to the diameter of early expanded parts and casing it 
with expanded profiled pipes whose diameter corresponds to the diameter of pipes installed 
beforehand. 

Known is use of expandable profiled pipes to install an extension pile of axasing string 
by securing its upper end to a lower end of a previous casing string (Russian Federation Patent 
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.Nb ],8]3J7L IPC E21B 43/10, published on April 30J999, Bull. 16). In this case, the 
expandable profiled pipes fulfill a function of a casing liner hanger when wells are cased. 

According to the method of the invention, the expandable profiled pipes installed in the 
sidetracking part of the additional wellbore fulfill in its further drilling - apart from the function 
of the casing liner hanger - new function of a guide channel (flume) and a protective device 
preventing a drilling tool and meters from being stuck and torn, which allows to reduce the 
number of accidents and the costs for their elimination, that is, to improve the effectiveness of 
drilling. 

Taking this into account, the inventors are of the opinion that the method of the 
invention has substantial novelty and meets the requirement of inventive step. There is no doubt 
about industrial applicability of the method. 

Figure 1 shows a schematic diagram to carry out the method; Figure 2 shows a view of 
an opening in a wall of a production string, formed as a result of sidetracking an additional 
wellbore. 

The method is implemented in the following sequence. 

A deflector 3 is installed in a predetermined interval of a production string 1 of an 
abandoning wellbore 2 (Figure 1) by a known method (for example, lowering with use of a 
tubing catch, cementing, etc.), said deflector being oriented in a necessary azimuth direction. 
Then, an additional wellbore 4 is sidetracked with a diameter that provides passing a drilling 
tool through the production string 1 down to form a stable direction of new wellbore. 

Then, a part 5 of the production string 1 before (upstream of) a place of sidetracking the 
additional wellbore having a length of not less then 1.5 to 2 m as well as near a window^ 
(Figure 2) and a part 7 of the sidetracked additional wellbore 4 (Figure 1) having a length 
corresponding to that of one or two profiled pipes 8 are expanded up to a diameter 
corresponding an internal diameter of the production string after reduction of its wall in 
thickness approximately by a half of its previous thickness. In doing so, a part 9 of new wellbore 
4 corresponding to a place of installing a lower end 1 0 of the profiled pipes 8 is expanded with 
taking into account the double thickness of the wall in the profiled pipes used. 

Next, the profiled pipes 8 are lowered into the wall of the drill pipe string (not shown) 
and positioned so that their upper -end 1 1 is c^osite to the expanded part S of Ae production 
string 1 and their lowered 10 is opposite the expanded part 9 of Ae additional wellbore 4. In 
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doing so, a shoe with a firsi valve (not shown) is installed at the lower end 10 of the profiled 
pipe 8. Then, the pressure is applied by pumping the washing Huid into the lowered pipes 8, and 
they expand under action of said pressure and are pressed with their walls to the walls of the 
expanded parts 6, 1, and 9 of the production string 1 and the additional wellbore 4. 

Then, the drill pipe string is detached from the profiled pipes 8, is lifted from the well, 
and an expander (not shown) - after its attachment - is lowered to the well upon which the 
profiled pipes are flared until their walls are entirely pressed to the expanded walls of the 
production string 1 and the additional wellbore 4. In doing so, the shoe with the valve to be at 
the lower end 10 of the profiled pipes 8 are cut off and, after falling onto the bottom, are further 
drilled out. The part 9 of the profiled pipes 8 is flared with extension. 

Next, the drilling of the wellbore 4 continues with the drill diameter corresponding to the 
diameter of sidetracking the wellbore down to a budgeted dept, and upon termination of drilling, 
the uncased part of the wellbore 4 is also expanded up to the diameter of the eariier expanded 
parts 5 and 7 and cased with expandable profiled pipes 12 whose diameter corresponds to the 
diameter of pipes 8 installed beforehand in accordance with the technology above. In doing so, 
an upper end 13 of each next profiled pipe 12 enters a flare 14 formed by flaring at the lower 
end 10 of the previous profiled pipe 8, so that the flow area of the additional wellbore 4 is 
obtained to have one diameter that corresponding to the internal diameter the used expandable 
profiled pipes after their expansion that is less then the internal diameter of the previous 
production string I by a significant value roughly equal to the thickness of the profiled pipe 
wall. 

Thus, installation of the expandable profiled pipes in the zone of forming the additional 
wellbore gives a new fimction to said pipes, exactly, the fiinction of a guide channel and 
protective housing which provides fiirther making of said wellbore without accidents associated 
with sticking and tearing the tool in the window 6. 
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CLAIM 

A method of drilling an additional wellbore from a production string of a well, 
comprising the steps of sidetracking an additional wellbore using a deflector, said additional 
wellbore having a diameter smaller that that of the main wellbore, characterized in that the step 
of sidetracking the additional wellbore is followed by expanding a part of the production string 
in a zone where the additional wellbore is sidetracked and a part adjacent to the main part of the 
additional wellbore and casing said parts with expandable profiled pipes, and then continuing 
the drilling with the diameter corresponding to the diameter of sidetracking of additional 
wellbore, and upon completion of drilling the additional wellbore, expanding the uncased part of 
the additional wellbore to the diameter of early expanded parts and casing it with expanded 
profiled pipes whose diameter corresponds to the diameter of pipes installed beforehand. 



5 



THIS PAGE BLANK (uspto) 



V/ 




09) 



2 079 633 CI 

E 21 B 7/06 



(51) Int. CI, 6 



to 
o 
-J 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 

ABSTRACT OF INVENTION 



(21), (22) Application: 94035353/03. 22.09.1994 


(71) 


Applicant: 




Tovarishchestvo s ogranichennoj 


(46) Date of publication: 20.05.1997 




otvetstvennost'ju *Loks" 




(72) 


Inventor: AbdrakhmanovG.S.. 




^ajnuilin A.G., Khamit'janov N.Kh., Farkhuldinov 






R.G. 




(73) 


Proprietor: 






Tovarishchestvo s ogranichennoj 






otvetstvennost'ju "Loks" 



(54) METHOD OF DRILLING OF ADDITIONAL W^LLBORE FROM PRODUCTION STRING 

(57) Abstract: 

FIELD: well drilling, particular, 
technology for drilling of additional 
wellbores from production string. SUBSTANCE: 
method of drilling of additional wellbore of 
smaller diameter by means of deflecting 
tool. After sidetracking of additional 
wellbore, the part of production string in 
zone of sidetracking and adjacent to the 
main wellbore of additional wellbore are 
rammed and cased with expandable profiled 
pipes, and then, drilling is continued with 
the dianneter corresponding to the diameter 
of side tracking of additional wellbore and 
upon its completion, the . uncased part is 
expanded to the diameter of expanded parts 
and cased with expanded pipes whose diameter 
corresponds to the diameter of the expanded 
pipes installed beforehand. €ffECT: higher 
efficiency. 2 dwg 
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(54) CnOCOB BVPEmP flOnOilHUTEJlbHOrO CTBOJIA M3 3KCnjiyATAl4MOHHOt^ KOJlOHHbl CKBA)KMHbl 

(57) Pe4)epaT: 

l4cnojib30BaHvie: ki3o6peTeHkie OTHOCviTCfl k 
o6nacTi/i 6ypeHkin, b MacTHOCTH, k TexHonoriiM 
6ypeHnfl Aono/iHMTejibHoro cTBona m3 
3Kcn/iyaTai^MOHHoi^ KonoHHbi. CyiMHocTb 
M3o6peTeHMfl: cnoco6 BKntOMaer aaCypkiBaHuie 
AonoriHkiTejibHoro cTBona MeHbiuero Ai^aMerpa 
npki noMci4M oTKnoHeHMn, npM stom nocne 
saCypMBaHMn Aono/iHMTenbHoro creona, ynacroK 
dKcnjiyaiaL^MOHHoP^ KonoHHbi b sohc 
3a6ypMBaHMn 9Toro cTBona m npMMbiicaioiUMft k 
ocHOBHOMy yMacTKy AononHMTenbHoro cTBCJia 
pacujMpnioT ki KpennT SKcnaHAi^pyaMbiM 
npo(t)MJibHbiMM Tpy6aMM. nocne nero 
npoAOJUKaioT GypeHMe A^aMerpoM. 

COOTBeTCTByiOU^MM AMaMBTpy 3a6ypMBaHMfl 
AononHMTe/ibHoro creojia, a no saeepujeHMii ero 
6ypeHVifl HeoOcaxeHHyio MacTb paciukipnioT ao 
AMaMerpa paHee paciui^peHHbix ywacTKOB \a 
Kpen^T dKcnaHAi^pyeMbiMki npo4)ii/ibHbiMM 
Tpy6aMi^. fiytaweip KOTopbix cooTBeTCTByeT 
AMaMerpy paHee ycTaHOBneHHbix 

SKcnaHAi^pyeMbix Tpy6. 2 mji. 
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l/iSo&peieHne oTHOCkiicp. k cTponTenbCTEv 
MHorooaOoPsHbix cKsaMnK, a nweKHo: k 
7exHonori/jM OypeHWH ^onojiHuienbHOfo cTBona 

M3 3KCnJiya7am40HHOPi KOnOHHbl CKEcJKUHbi. 

HsBecreH cnoco6 cTponTe/ibciBa 

MHOr03aDOMHOfl CKBa>Kl/tHbl. BKniOMaKDLUM^ 

6ypeHne ocHOBHoro n flonofiHi^TenbHoro 
cTBonoE pasHoro flwaMeipa c ncnonbsosaHneM 
OTKnoHHTejifi. cnycK n i^eMeHTupOBaHkse 
XBOCTOBUKOB B OCHOBHOfi n AOHonHHTenbHbie 
CTBO/ibi nocne aasepiueHHfl mx 6ypeHnn [1] 

HanOonee 6jim3khm b npeAnaraewoMy no 
CBoefi cyiUHocTM RBfiseTcn cnocx)6 

CTpOHTenbCTBB MHOroaaSoPiHOPl CKBa>KHHb!, 

BKTiioMajOL^MPi 3a6ypMBaHi^e flononHHienbHoro 
CTBona M3 3Kcn/iyaTai4H0HH0M kojiohhw 
ocHOBHoro CTBOJia CKBajKUHbi. wieHbiijero 
flwaweTpa no cpaBHeHnio c ocHOBHbiM, c 
McnonbscBaHMew CTKnoHHTenn [2] 

HeflocTBTOK M3BecTHbix cnoco5oB 
saKHtOMaeTCfl B TpyflHOcru bboas nHcrpyMeHTa b 
flonojiHUTejibHbJvi ctboji CKBa«MHbi npM 
fxanbHeviiueM ero CypeHkiki nocne saOypviBaHMfl 
(HaMa/ia (})opMMpoBaHMn). 

flpyrwM HeflocTaTKOM yKasaHHwx cnocoOoE 
wBriflercfl npuxsar nHCTpyweHTa. a laioKe 
sneKTpuMecKoro Ka6enfl aneKipoOypoB n 
MSMepmenbHbix npnGopoB b BepxHev^ 

KOHMHeCKOM UCRH 3KCrUiyaTat4MOHHOPl KOJlOHHbl 
OCHOBHOrO CTBOJia CKBa>KHHb! (4)Mr. 2). 

o6pa3yK)Li^kiiicn b pesy/ibTare zape^aHv\9i vis 

3T0fl KOnOHHbl flOnoriHMTeJIbHOrO CTBOJia, 

CJieflCTBMeM Mero abjipiotcw BbiHyweHHbie 
npocTOi>i, CBn3aHHbie c jikiKB^ai^ne^ aBapi^^, 
MTo cHWJKaeT 3Ct)4)eKTMBH0CTb 6ypeHMn. 

yejib M3o6peTeHMfl noBbiiueHMe 
9Ct)(|)eKTkiBH0CTM 6ypeHiin aa cneT yMeHbiueHMn 
aeap^^Hbix ci^TyaL4vif^. 

VKasaHHafl uejib AOCTuraeicfl lew. mto b 
onucbisaeMOM cnoco6e. BKHJOMaioi^eM 
3a5ypMBaHMe flonojiHurenbHoro cTBOJia 
MeHbLuero At^aMS^pa no cpaeHeHHio c ocHOBHbiM 
c kicnojibsoaaHMeM OTKnoHktTejin \a yciaHOBKy b 
AonojiHwirejibHOM CTBOJie CKBa>KkiHbi xBocroBkiKa 
c pacnQno}KeHvieM ere sepxHero kohl^b b 

OCHOBHOM CTBOJie CKBBKklHbl. COfJiaCHO 

M306peTeHviK> nocne 3a6ypviBaHvin 
AononHMTenbHoro cTBona ysacTOK 
dKcnnyaTBi^viOHHOfi KonoHHbi 6 zone 
pacnonoMeHkiR eepxHero kohub xboctobvuo ki 
npMMbiKBioii^ero k ocHOBHOwy ywacTKy 
AononHkiTenbHoro creona pacaivipniOT ki icpenflT 
sKcnaHAMpyeMbiMki npo0MnbHbiMM Tpy6aMki, 
nocne Mero npoAOJiKaiOT eypenne AnaweTpoM. 
cooTBeTCTByiOL4viM AkiBMerpy 3a6ypMBaHiifl 
AononHkiTcnbHoro cTBona. a no 3aBepiueHkii«i 
6ypeHH5i HeoOcaMeHHyK) MacTb ero paciuMpniOT 
AO A^aMeipa paHee pacujkipeHHbix ynacTKOB m 
KpennT aKcnaHAkipyeMbiMM npoct)i4nbHbiMki 
Tpy6KaMM. AMauerp Koiopbtx cooTBeTCTByer 
AMaMeipy pawee ycraHO&neHHbix 
sKcnaHAMpyeMbix ipyC. 

l/l3BecTH0 McnonbsoBBHi^e dKcnaHAkipyeMbix 
npo(|)MnbHbfX Tpy6 Ann ycraHOBtcM XBociOBMKa 
ocaAHoj) KonoHHbi b CKBa)KMHe nyTeM KpenneHMR 
ero sepxHero KOHua k HHKHeMy KOHi^y 
npeAbiAyiuef^ oScaAHoft KonoHHbi (naTBHT P0 N 
1 813 171, Kn. E 21 B 43/10. onyGn. 
30.04.93, eionn. N 16). B 3tom cnyMae 
SKcnaHAMpyeMbiMe npo4)MnbHue rpyCbi 
BbmoiiHRioT 0yHXUMio ycipof^Ba Ann npABecKM 
XBOCTOBi'iKa oGcaAHOi!) KoncHHbi npM KpenneHMM 

CKBa}KMH. 

B np^araeMOM cnooc>6e dKcnaRAMpyeMbie 
npocfMinbHbte Tpy6bi. ycraHOBneHHbie Ha 



70 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



60 



ynacTKe 3a6ypMBaHM5i AononwuTenbHoro cTsona 
CKEaKk-.Hbi npn AanbHePimeM ero CypeHnn. 
noMUMO noABecHoro ycrpoPiCTea xboctobukb 
obcaAHofi KonoHHbi. BbinonHJiioT HOByio 
0yHKi4MK) HanpaBnflK)U4ero Kanana (>Keno6a) m 
aaiuMTHoro ycTpovicTBa. npeAoxpaH^ioaJiefO 
6ypnnbHbiM nKCTpyMeHT i^swepnTenbHwe 
npki6opbi CT npkiXBBTa i/:o6pbiBa. mto noafionweT 

CHMSHTb KOJlUMeCTBO BBapklM M SaTpBTbl HB MX 

nkiKBHAaqnK). i.e. noBbicnTb scpcjieKTHBHOCTb 
OypeHkjfl. 

C y^eroM sToro npeAnaraewbiM cnoco6, no 
HBLueMy MHeHHK), oOnaAaei cymecTBeHHoCi 

H0Bkl3H0fl n OTBeMaei TpeOOBaHMK) HanWMMfl 

M3o5peTaTenbCKoro ypoBHj^. npowibiULineHHan 
npuMeHktMOCTb cnocoOa He Bbi3WBaeT 

COMHeHUCl. 

Ha 43nr. 1 n3o5pa)KeHa npnHL^MnnanbHa« 
cxewa ocyiuecTBJieHun cnoco6a; Ha 4)Mr. 2 bha 
oTBepcrnfl B cTeHKe sKcnnyaTaunoHHoft 
KonoHHbi, oGpasyeworo b . pesynbTBTe 
3a6ypnBaHvifl AononnnTenbHoro ciBona 
CKBaxkiHbi. 

Cnoco6 ocyiuecTenfljoT b cneAyioiMeM 
nocjieAOBBTenbHOCT M . 

B sBAaHHOM MHTepBane sKcnnyaTaqwoHHoCi 
KonoHHbi 1 nuKBHAnpyeworo cTSona 2 ckebkmhw 
(0vir. 1) ki3BecTHbtM cnocoOoM (Hanpuwep. cnycK 
c noMombio Tpy6onoBKki, neweHTvipoBaHkie m 
t.a) ycraHaBnuBBfOT oTicnoHHTenb 3. 
opueHTupyfl ero B Hy>KHOM aanwyTanbHOM 
HanpaBneHMn. Docne oToro 3a6ypnBa»OT 
Aononni/jTenbHwR cTBon 4 A^aMeTpoM, 
o6ecneMMBaK)i4MM npoxoweHwe 6ypnnbHoro 
MHCipyMeHTa sepea OKcnnyaTai^noHHyK) KonoHHy 
1. AO C^OpMkipOBBHMn yCTOf^MMBOrO 

HanpaBneni^n Hoeoro CTBona. 

Saiew c noMOiUbK) pacujupnTenn ynacTOK 6 
GKcnnyaTaL^MOHHOM KonoHHbi 1 nepeA {Bwaie) 
MecTOM 3a6ypnBaHMR AonojiHurenbHoro cTBona 
AnnHoft He Menee 1,5-2 m, a raiOKe okojio 6 
(ct)Mr. 2) M yMBCTOK 7 aaGypeHHoro 
AononHMTenbHoro CTBona 4 (ct)nr. 1) ahmhov^, 
oooTseTCTByioiAeR flnnne oAHOfi-AByM 
npoc|>MnbHbiM TpyCaM 8, paoukipntoT w 
AMBweTpa. cooTBeTCTBywi^ero BnyTpenHeMy 
AnaMeTpy SKcnnyaTBi^noHHof^ iconoHHw nocne 
yMeHbiLieHvifl Toni^kinbi ee ctchkm 
npn6nn3MTenbH0 hb nonoBMHy ee npe^KeJ^ 

TOnU^MHbl. npM 3TOM yMBCTOK 9 HOBOTOCTBOna 4, 

cooTBeTCTByiemut^ Mecry ycTBHOBKM HVDKHero 
KOHua 10 npo<t)MJibHbix Tpy6 8. pacujupniOT c 
yMeTOM yABoeHHot^ ToniMkiHbi cieHKM 
McnonbayeMbix npocf)vinbHbix Tpyb. 

flanee Ha KonoHHe CypmibHbix Tpy6 <He 
noKBSBHa) 6 CKBaxMHy onycKBioT npo0iinbHbie 
Tpy6bi 8 M no3ML4MOHHO pasMeiMaioT tbk. MTo6bi 
MX aepxHkii^ KOHei^ 11 naxoAi^n HanpoTMB 
paciiJMpeHHoro ynacTKa 6 3KcnnyaTBUMOHHov^ 

KOnOHHb) 1. a HV1)KHM(i KOHeM 10 HanpoTMB 

pacujMpeHHoro ynacTKa 9 AononnnTenbHoro 
CTBona 4. HpM 3tom na HH)KMeM KOHue 10 
npotJJkinbHbix Tpy6 8 ycTBHaBnuBBiCT GaaiMaK c 
nepBbiM KnananoM (He noKaaaHbi). SareM 

SaKSMKOPl npOMblBOviHOM XHAKOCTM BHyTpH 

cnymeHHbix Tpy6 8 cosabiot AaBnenwe, noA 
AeftcTBueM KOToporo ohm pacojupflJOTCfl m 

npM>KMMa»OTCfl C80MMM CTeHKBMM K CTeHKBM 
paCLUMpeHHblX yMBCTKOB 6. 7 M 9 
SKCnnyaTBL^MOHHOM KOnOHHbl 1 M 

AononHMTenbHorc CTBona 4 cKBa>KMHbi. 

riocne 3Toro KonoHHy CypMnbHbix Tpy6 
OTOoeAMHflioT or npo4)MnbHbix Tpy5 8. 

nOAHMMaiOr M3 CKBa)KMHbl M, npM008AMHMB 

pa3Banbi4eBaTenb <He noicaaaH), -cnycKaiOT ero e 
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CKBa)KHHy, n cpaineHnew KcriCWHbi 
pasBajibuoEbiBa©! npocpunbHwe TpyCbi 6 ac 
njioTHoro npMKaTM5i nx ctbhok k pacmnpeHHbiM 
cTeHKaw aKcruiyaTaL^MOHHOki KOJiOHHbi 1 n 
flonoriHUTenbHO CTBona 4 cKBawnHbi. ripw stom 
HaxoAJiiMMvicfl Ha HiDKHew kohl^b 10 
npoc})nnbHbix rpyO 8 OaiitwaK c KnanaHOM 
cpeaatoTCR n. ynas Ha saGoPi. BnocjieflCTBui^ 
pa36ypuiBaK)Tc«. YMacTOK 9 npo^wJibHbix ipyO 6 
pasBanbMOBbieaioT pasABkDKHbiM 
paseafibueBaHvteM. 

flanee npoAonKaioT Oypwib 

AonoJiHviTenbHbiPi ctboji 4 CKBa)KWHbi AwaMetpoM 
AonoTB. cxoTBeiCTByioiUMM Awaweipy ero 
3a6ypMBaHMW. ao npoetaHow myOnHbi. a nocne 
OKOHMaHun eypeHMR Heo6ca>KeHHyio nacib 
HOBoro cTBOJia 4 iomb pacuJupRioT ao AMBMerpa 
paHee paciunpeHHUX ysacTKOB 5 m 7 m Kpenni 
OKcnaHAv^pyewbiMM npo4)vinbHbiMM ipyCaMn 12. 
AwaMeip KOTopbDc cooTseTCTByeT AMawieipy 
panee ycTaHOBneHHbix npo^nribHbtx Tpy6 8, no 
BbimeonMcaHHofi lexHonoruM, ripw stom 
eepxHMR Koneu 13 kbjkaom nocneAyJoiMeft 
npocfMnbHoR Tpyew 1 2 bxoamt e 
oOpaaoBBBLUMi^cn b pesynbTare 
pasBaJibL^oBbiBaHMfl pacTpyS 14, Ha hmkhsm 
KOHne 10 npeAbiAyiuef* npoct)WibHOii Tpy6bi 8. ki 
npoxQAHoe ceMeHwe AonojiHwrenbHoro cTBona 4 
cKBa)KMHbi nojTyMaeicfl oAHoro AwaMeipa. 
cooTseTCTByiomero BHyipeHHewy AMaweipy 
McnoJibsyeMbix OKcnaKAnpyeMbix npcxt)vinbHbix 
Tpy6 nocne mx pacuJupeHUfl. KOTopwP^ MeHbiue 
BHyipeHHero AMBMeipa npeAbiAyiMeS^ 
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3KcnryaTauviOHHoPi KonoHHbi i hs 3HaMHTenbHyK) 
Benk'.'^i^Hy, paBHyio npuwepHo TonLM/.ne CTeHKi/-. 
npoc^nnbHbix Tpy6. 

Tbkum oOpasoM. ycTBHOEKa e scne 
0opMMpoBaHHH AonoriHUTenbHorc CTBO/ia 
CKBa>KnHbi sKcnaHAv^pyewbix npoc|)i^nbHbix Tpy6 
npnAaeT hm HoeyMD 4)yHKi4HK) • nanpaBJiPWiMero 
KaHana n aamiiTHoro KO>Kyxa. mto oGecneMi^eaeT 
AanbHePiiuyKD npoBOAKy sroro ciBona 6es 
aBapuPi. cBfl3aHHbix c aacTpesaHneM n o6pbiBOM 
MHCTpyMeHia b okhc 6. 

(DopMyna M3o6peTeHi/ifl: 

Cnoco6 eypeHMP AonojiHMTenbHoro cTBona 

H3 SKCn/iyaTBUI/IOHHOR XOnOHHW CKBaXCMHbl. 

BKnioMaioiMMCi saCypuBaHMe Aono/iHUTenbHoro 
cTBona weHbUJero AwaweTpa no cpaBHeHviK) c 

OCHOBHbIM C MCnonbSOBBHUeM OTKnOHMTeJlfl, 

OTJiMMBiciMMftcn Tew. MTO Hocne 3a6ypMBaHvifl 
AonofiHkiTenbHoro ctbojib yMacioK 
aKcnnyarai^MOHHOf^ kojiohhw b 30He 
saeypuBaHwn aioro ctbojib m npuMbiicaioiMMfi k 
ocHOBHOwy yMacTOK AOnonHMTenbHoro otboab 
paciuMpflioT M KpenflT sKcnaHAwpyeMbiMM 
npoclDn/ibHbiMki Tpy6aMM. nocne Mere 
npoAonxcaiOT CypeHne AnawerpoM, 
cooTBeTCTByioiMMM AMaweipy saSypMsaHi/ifl 
AononHMienbHoro creona. a no saaepujeHviM 
6ypeHMfl Heo6ca)KeHHyio MacTb ero paciukipflioT 
AO AnaweTpa panee pacujupeHHWx yMacTKOB m 
Kpenni sKcnBHAnpyeMbiMW npoc|)MnbHbiMH 
TpyGaMU, AwaweTp KOTopbix cooTBeicTByeT 
AMBMeipy panee ycTBHOsneHHbix 

3KcnaHAi^pyeMt>ix Tpy6. 
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